Background: Research has shown that especially pregnant women, and also women with a wish for a child, have increased nutrition awareness. Seeking nutrition information seemed to be an important determinant for nutrition awareness. However, little research has been carried out about nutrition-related information-seeking behaviours before and during pregnancy. Objective: This study aimed to explore nutrition-related information sources, nutrition information-seeking behaviours and motives for seeking nutrition information before and throughout the course of pregnancy. Design: Data were collected by means of retrospective in-depth face-to-face interviews of 1 h with five groups of 12 women: women with a child wish, women in their first, second and third trimester of the first pregnancy and women in their first trimester of the second pregnancy. Women were mainly selected via midwifery practices. The interviews took place at conference rooms or at the respondent's home. Qualitative data were analysed with the software program NUD*IST (QSR, Melbourne). This was based on the research objectives and relevant text segments of transcripts.
Introduction
Our previous in-depth qualitative study (Szwajcer et al, 2005a) on nutrition-related information-seeking behaviours among 12 first-time pregnant Dutch women in their first trimester of pregnancy showed that these women have an increased nutrition awareness and increased informationseeking behaviours, mainly for protection of the well-being of the baby.
The results of that study raised the question of whether the pregnancy might also be an occasion that gives rise to thinking and looking for information about more general lifestyle and nutrition-related matters that go beyond the pregnancy alone. In the last case, pregnancy, and even the period preliminary to the pregnancy (child wishing period), might crucially influence women's future lifestyle and nutrition behaviours and that of their families. In this perspective, pregnancy can be seen as an important turning point in the life of women who were not really aware of, or interested in, nutrition before. The provision of general lifestyle and nutrition information to women with a child wish and women who are already pregnant is then of importance as a first step in realising behaviour changes that go beyond the pregnancy alone.
To explore this in more detail, a large qualitative, in-depth study was performed on both lifestyle and nutrition awareness and nutrition information-seeking behaviours during the child wishing period and throughout the different trimesters in pregnancy. We particularly focused on nutrition. This is an important aspect contributing to a healthy pregnancy.
This article is specifically devoted to the exploration of nutrition information-seeking behaviours before and throughout pregnancy. As far as we know, little research has been carried out on this. Nutrition-related informationseeking behaviours are important factors influencing nutrition awareness and vice versa (van Dillen et al, 2003 (van Dillen et al, , 2005 Szwajcer et al, 2005a, b) . From this research, it should be possible to define strategies for a healthy diet promotion for these women.
Information sources we studied are the mass media, the social environment and the health professionals. Research among Dutch consumers showed that these are important information sources (van Dillen et al, 2004) . We will first consider the information sources.
Mass media
Applying the Users and Gratification Theory (Blumler & Katz, 1974) , pregnant women and women with a child wish use those media alternatives that best comply with their needs and which are most gratifying. According to McQuail (2000) , there are four motives for media usage: 1. information: seeking advice, getting oriented about events in the environment, learning; 2. personal identity: gaining self-knowledge, finding models of behaviour, reinforcing personal values; 3. integration and social interaction: finding out about others, relating to others, finding out how to play one's roles, establishing a basis for social interaction; 4. entertainment: relaxation, escaping from everyday problems, filling time.
These motives help to explain the differential patterns of media usage before and during pregnancy. Our study among first time pregnant women in their first trimester of pregnancy (Szwajcer et al, 2005a) showed that information (especially learning), finding out about others and entertainment functions (fun, relaxation) of the media were particularly important.
The social environment According to the Social Support Theory (Sarason & Sarason, 1985) , social support can provide a sense of belonging (eg sharing a child wish together with other women), assistance with acquiring needed goods or services (eg getting baby clothes from friends), guidance and advice in uncertain circumstances (eg getting advice on how to decrease a high blood pressure) and access to new information (eg getting books from other pregnant women). Applying the Social Comparison Theory (Festinger, 1954) , pregnant women are likely to evaluate themselves by comparison of their ideas, opinions and feelings with people in a similar situation who have the same values. In this way, they can evaluate if they are doing well. Pregnant women are more likely to communicate about the pregnancy with other pregnant women or those who have (recently) been pregnant.
Health professionals
Health professionals are often perceived as credible sources (Hiddink et al, 1995; De Almeida et al, 1997; van Woerkum, 1998; van Dillen et al, 2003; Benoit & Stratheman, 2004) because of their expertise (the level of source's knowledge of the discussed topic, established by education, training or experience in the field) and trustworthiness (the source can be expected to provide an objective or unbiased perspective on the topic and is willing to help clients with their diverse questions) (Benoit & Stratheman, 2004) . Therefore, women are more likely to accept nutrition-related information from health professionals, than from sources perceived to be less credible, such as (recently) pregnant friends (Benoit & Stratheman, 2004) .
In the Netherlands, the midwife is the most common health professional for the guidance of pregnant women. Only a few pregnant women visit their general practitioner (GP). The intake-consults at the midwifery practice usually take place around the 12th week of pregnancy (at the last week of the first trimester). These are the first and the most common consults to talk about nutrition.
Interaction among the media, the social environment and health professionals The media, the social environment and health professionals often interact with each other. Questions and concerns derived from one of these sources are often checked with, or completed by, information from the others.
Some women, for example, may not accept information from the media alone, but need confirmation from the social environment or the midwife. Information sources have their own characteristics and fulfil differential functions. The essential difference between most mass media and interpersonal sources is that most of the conventional mass media are characterised by one-sided communication, while interpersonal communication sources have the possibility of feedback (Koelen & Van den Ban, 2004) . In face-to-face interpersonal communication, the sender can react on the receiver, at least to some extent, and sender and receiver can easily change roles (Koelen & Van den Ban, 2004) , and therefore it may be much more effective (Van Woerkum & Meegeren, 1999) .
Aim of the study Based on the above perspectives, the aim of this study was to explore the following: 1. the use of nutrition-related information sources (mass media, social environment and health professionals) and nutrition-related information-seeking behaviours before and throughout pregnancy; 2. motives for nutrition-related information-seeking behaviours before and throughout different trimesters in pregnancy; 3. the functions and the pros and cons of each of the nutrition-related information sources in comparison to each other.
We particularly looked at nutrition-related information sources and information-seeking behaviours during firsttime pregnancies. Research showed that the nutrition awareness effect among these women is greater than among second-time pregnant women (Szwajcer et al, 2005b) . We expect that these women may also have higher needs for nutrition information. To examine this expectation, women in the first trimester of their second child are also included. Based on our previous study (Szwajcer et al, 2005a) , we expect that women in the first trimester of their first pregnancy have the highest information needs, for example, due to pregnancy inconveniences.
Methods
Qualitative study design Data were collected by in-depth face-to-face interviews of 1 h with 60 women from different parts of the Netherlands (Amsterdam, Den Bosch, Zwolle, Breda, Wageningen/ Veenendaal and Leeuwarden). They were selected via midwifery practices in the above cities, via word-of-mouth advertisement, via distribution of letters in districts with many children and via research databases of a selection agency. Age and educational level were taken in to account. Women with pregnancy-related complications were excluded.
Participants were divided into five groups ( Figure 1 ). Different interview guidelines were developed for each group. Each interview contained period-specific questions and interperiod questions. Period-specific questions are questions on nutrition-related information sources and information-seeking behaviours during the child wish period, or over the last 3 months in the case of the pregnant respondents (see Figure 1 ). We assumed that this time can still provide an accurate picture of self-reported informationseeking behaviours.
Interperiod questions refer to questions regarding nutrition-related information sources and information-seeking behaviours over the period of time they represent compared to the preliminary period(s) (see Figure 1 ). These questions are important to gain an idea of changes in information-seeking behaviours. The interviews were prestructured to address all relevant topics, but not in a rigid way.
Most interviews took place in conference rooms of hotels/restaurants; some respondents were interviewed at their homes. To avoid bias, family members of these women were asked to leave. Afterwards, the respondents received financial compensation and a cook book for their contribution. The study took place from July 2004 to October 2004. Interviews were audio recorded and transcribed verbatim.
Data analysis
The data were analysed with the software program NUD*IST (Qualitative Solutions and Research Non-numerical Unstructured Data Indexing, Searching and Theorizing).
Before and during analysis, coding frameworks were constructed based on the research objectives and relevant text segments of the transcripts.
Examples of main codes of data analysis for this article were (1) health (mental, social, physical and environmental) and nutrition-related (general and pregnancy specific) topics of interest, (2) information sources used, (3) functions of information sources, (4) interaction among usage information sources, (5) patterns in information-seeking behaviours before and throughout different pregnancies and (6) factors influencing information-seeking behaviours (individual and environmental). 
Results

Characteristics of participants
The average age of the participants was 31 y, 50% with a low to average education level and 50% with a high educational level.
Nutrition-related information-seeking behaviours and information sources used during the child wish period Women with a child wish generally seek little to no nutrition information. However, most women at least searched for some pregnancy-related information. They are confronted with it in their daily lives by the social environment, by the media or during their formal education and in some cases by their GP.
Women, who do look for information, mainly seek practical information for earlier conception, for example, on fertility and the use of folic acid. The main information source for this kind of information is the Internet because of its anonymous character. Books and magazines have to be bought in public areas and therefore are less anonymous.
However, there are also women who can be characterised as information absorbers. These women are interested in everything that has to do with having children, including information on nutrition during pregnancy. They already behave like real mothers. Important information sources on these topics are the social environment and magazines on pregnancy and children. Experiences of having a child wish or having children were often discussed with significant others, like (recently) pregnant friends, friends with a child wish, colleagues and family. Pregnancy magazines were perceived as fun to read because of their glossy appearance and articles on experiences of other women on being pregnant or having children.
Women generally experienced difficulties in finding information on the specific harm of poor nutrition behaviour after ovulation, a period when they might be pregnant. This also applies to pregnant women in their first trimester of pregnancy. Some women were very concerned about this.
Nutrition-related information-seeking behaviours throughout pregnancy All pregnant women seek or are confronted with at least some pregnancy-specific nutrition information. Most pregnant women perceive this information as important. Next to avoiding stress, making adjustments in their daily nutrition behaviour is one of the few concrete things that they do to protect the health of the fetus.
During first-time pregnancies, the following three groups of women could be distinguished: 1. women who feel like a mother from the moment they know that they are pregnant; 2. women who feel like a mother later in pregnancy; 3. women who do not feel like a mother yet.
The nutrition-related information-seeking behaviours of the first group were generally highest in the first trimester of pregnancy, declined in the second trimester and increased slightly in the third trimester of pregnancy (Figure 2 ).
These women mention several factors influencing their information-seeking behaviours (Figure 3) . At the beginning of the pregnancy, being pregnant is experienced as a new phenomenon, an occasion that gives rise to many nutritional questions: questions of what they should and should not consume and what can be done to decrease pregnancy inconveniences, like vomiting. Questions are also raised when acquired nutrition-related information is inconsistent with information from other sources or with a woman's own nutrition habits; for example, when the amount of the recommended diet is perceived as too high.
However, at the end of the first trimester of the pregnancy, most of these women experienced an information overload. At a certain point in time, most information needs are fulfilled. Most pregnancy inconveniences are over and more attention can be paid to other aspects in life, such as work. By now, women experience less pregnancy-related concerns because of the confirmation of the pregnancy and (reassurance after) the paramedical check-up at the midwifery practice, usually around the 12th week of pregnancy. The most risky period in pregnancy is over by then. These women were getting more selective in their search for information and now focused more on practical information, such as where to find maternity clothes.
The information-seeking behaviours of some of these women increased slightly again during the third trimester of pregnancy, due to questions about breastfeeding or because of pregnancy inconveniences. Other women did not want to look for information during this trimester to avoid stress before birth.
The second group (women who feel like a mother later in pregnancy) generally started to look for nutrition information after the intake-consult at the midwifery practice, at the beginning of the second trimester. After this, the pregnancy became more real. They often heard the babies' heartbeat and felt reassured by the midwife. The chance of a miscarriage was perceived as more unlikely. The pregnancy was shared with (more actors in) the social environment. This group of women generally sought less nutrition information than the first group. The main reason for this is that they got through the first trimester just fine, a period with the highest chance of miscarriage. The next group consisted of some women who did not feel the need to look for (more) nutrition information in the media and the social environment, because they already gained information at the intake-consult at the midwifery practice at the end of the first trimester. The third group (women who do not feel like a mother yet) seek only a little nutrition information. These women often think of their pregnancy as a natural event in life. Other women also feel that they already have enough knowledge or were already aware of their nutrition behaviour before they became pregnant. Gaining nutrition information, therefore, is perceived to be less useful than in the first two groups.
Nutrition-related information-seeking behaviours of second-time pregnant women were generally lower than during their first pregnancy. These women mainly rely on their own experiences and feel much more competent with being pregnant (Figure 3 ).
Information sources used throughout pregnancy
Women in the first group (Figure 2 ) mainly sought nutrition information in the media, such as the Internet, books, magazines, 9-month calendars and, to a lesser extent, in brochures. The Internet was appreciated because of its anonymity. The Internet, magazines and brochures were seen as up-to-date information sources, whereas books were perceived as reliable and extensive. Magazines and 9-month calendars (provides information on the development of the mother and fetus) were found to be informative and nice, as were the stories on pregnancies. The 9-month calendars in the magazines were read 2 weeks in advance. Books, magazines and brochures were found more comfortable to read than information on the Internet. Brochures often gave a quick overview of basic nutrition knowledge, which made them less informative.
Conversations with the social environment about the pregnancy generally took place later in pregnancy, particularly after the intake-consult at the midwifery practice or when pregnancy inconveniences could not be hidden. Women particularly liked talking with friends, colleagues, family and neighbours who are or recently have been pregnant, mainly to exchange experiences, for comparison, reassurance and advice. Nutrition was mainly discussed if there were specific nutrition-related questions. Gaining or losing weight was another topic of conversation.
The first contact with the midwife takes place around the 12th week. Although midwives were seen as pregnancy-experts, the provision of nutrition information was already redundant. At this point in pregnancy, some women expect more specific nutrition information from the midwife that could not be found in the media. The midwife often did not provide this kind of information. Yet, nutrition-related advice from the midwife was appreciated, as some nutrition information sources were found incomplete or contradictory and nutrition-related problems or questions were discussed during this occasion. Compared to the midwife, conversations (about nutrition) with the social environment were experienced as more personal and profound. Women, who did pay a visit to the GP, mentioned that nutrition information was not always provided or was incomplete. Important information sources in the second trimester of pregnancy were books. The midwife was used as a source in case of specific nutrition-related questions; calendars (in magazines) were used to look for the week of their pregnancy; and, to a lesser extent, the Internet was used for entertainment and addresses for baby equipment. Pregnancy magazines became less interesting-'it's always the same'. The (functions of the) conversations with other pregnant women or women who (recently) have been pregnant did not change. Brochures, books and the social environment were important information sources about breastfeeding; this issue became more relevant in the third trimester of pregnancy. Other women expected to receive information about this topic from the maternity nurse in the lactation period.
The information-seeking behaviours of the second group were postponed to the second trimester of pregnancy. Important information sources at that time, therefore, were the brochures provided by the midwife, and the midwife herself. The brochure provided a good overview of the most important nutrition information. Information from the midwife was perceived as reliable. However, there were also women who used similar information sources as the first group of women.
The main nutrition information source of the third group was the midwife, and these women relied on their own common sense.
Second-time pregnant women mainly relied on their experience. They used the midwife and books for specific nutrition-related questions. Some women sought just as much or even more nutrition-related information because of excitement or pregnancy inconveniences.
Media vs the social environment. As in our previous study (Szwajcer et al, 2005a) , the need for nutrition information from the media and the social environment differed. In general, four groups of women could be distinguished: 1. Women who mainly depend on nutrition information from the media: they mainly relied on the Internet and books because of its objective information. They often do not want 'to bother' their social environment with their pregnancy.
2. Women who mainly depend on nutrition information from the social environment: these women often do not like to read much and/or are of the opinion that their environment possesses enough knowledge. 3. Women who depend evenly on the advantages of nutrition information from both media and the social environment. 4. Women who mainly depend on nutrition information from the midwife. They do not actively search for information.
Finally, women with a relatively high education level often felt the need for more in-depth nutrition information, rather than just standard information. They more often made use of the Internet and books rather than the social environment. There was also a group of highly educated women, who hardly looked for nutrition information because of their busy schedule. These women more or less relied on common sense.
Conclusion and discussion
Conclusions
Previous research showed that pregnant women and women with a child wish are more aware of their general nutrition behaviour (Szwajcer et al, 2005b) . However, this study showed that they do not seek general nutrition information, because this is perceived as common knowledge. Women with a child wish generally seek little to no nutrition information. Those who do, mainly seek information on fertility and the use of folic acid. Important nutrition information sources are the Internet (anonymous) and the social environment (social support and comparison) (Sarason & Sarason, 1985) . Pregnant women perceive pregnancy-specific nutrition information as important because it is one of the few things that they can apply in their daily lives to protect the health of the fetus. Three groups of first-time pregnant women could be distinguished: (1) women with high nutrition-related information-seeking behaviours, especially in the first trimester of pregnancy (immediately take over their role as an expectant mother), (2) women who started looking for nutrition information in the second trimester of pregnancy (when there is a higher chance that the embryo will survive and the pregnancy begins to show) and (3) women who seek little nutrition information (see the pregnancy as a natural process). Important information sources during first-time pregnancies were the Internet (anonymous and up to date) and books (extended) during the first trimester, midwives (expert), the 9-month calendar (fun and tips) and pregnant friends (in the same position) in the second trimester and friends (information on breastfeeding) in the third trimester.
Second-time pregnant women mainly relied on their experience, and a midwife and books for specific questions. In the Netherlands, the midwife is the most common health professional during pregnancy. The intake-consult at the midwifery practice takes place in the 12th week of pregnancy, that is, at the end of the first trimester. The midwife is an important nutrition-related information source and provider for women of groups 2 and 3 in particular. For women in group 1, midwives have a more corrective, conformative, reassuring and reinforcing role rather than an informational role. This is in agreement with our previous study (Szwajcer et al, 2005a) .
Limitations and practice implications
The interviews seemed to be particularly useful to address private or sensitive topics, such as having a child wish. The data were relatively unambiguous and consistent with findings of our previous study (Szwajcer et al, 2005a) . We have to keep in mind that the respondents had to think back in time. Some respondents experienced difficulties answering questions because they were not always that conscious of their information-seeking behaviours. However, generally, we got the information we were aiming at rather easily. Based on this study, a number of preliminary practice implications can be made.
First, women with a child wish often do not see the relevance of looking for nutrition information because they are not pregnant yet. In our opinion, it would therefore be fruitful to make women aware of the fact that already during the preconception period a few nutrition and lifestyle adjustments (healthy nutrition, taking folic acid, possible adjustments in drug and medicine intake, etc) could be made to reduce the chance of infectious diseases and congenital abnormalities. Efforts in this area have been made already. In the near future, the current practice of Dutch midwives will be expanded to preconceptional care for women with a child wish. The objection to this initiative is that women have to go to a midwifery practice themselves. This study showed that women who do look for preconceptional information often make use of the Internet (anonymous) instead of going to the library (public space), for example. Having a child wish is often kept a secret. The provision of tailored preconceptional information by an 'online midwife' may also be an option.
Secondly, this study confirmed our thoughts about the fruitfulness of the nutrition information exchange contact between midwives and pregnant women earlier in pregnancy (Szwajcer et al, 2005a) . At this time, pregnant women experience higher nutrition information needs. This would be particularly useful for pregnant women who mainly depend on their midwife for nutrition information (groups 2 and 3). Each of the above-described groups of pregnant women has its own specific ways of looking for nutrition information that deserve different communicative healthy diet approaches. To gain more insight into the nutritionrelated information-seeking behaviours of these groups, more research would help.
Finally, the 9-month calendar is a popular medium among first-time pregnant women and is being used in all three trimesters of the pregnancy. This offers opportunities in providing tailored nutrition information per month.
Further research
This study will be used as input for a large-scale quantitative study of nutrition-related information-seeking behaviours before and during pregnancy in order to define adequate healthy diet strategies for these women.
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